Effect of heterochromatin stability on intestinal stem cell aging in Drosophila.
Chromatin change is one of the crucial causes of aging. Specifically, maintenance of heterochromatin stability is critical for cellular integrity, and its loss induces genomic instability and cellular aging. However, the causes and effects of heterochromatin instability in multicellular tissue aging still remain unclear. Here, in the adult Drosophila midgut, we report age-related loss of heterochromatin stability in enterocytes (ECs) due to the loss and dispersion of tri-methylated histone H3 Lys9 (H3K9me3) and heterochromatin protein 1 (HP1). Our study further shows that EC-specific knockdown of Su(var)3-9, histone lysine methyltransferase for H3K9me3 formation, or HP1a leads to intestinal stem cell (ISC) aging through genomic stress, JNK signaling, and apoptotic death in ECs. Our findings revealed the plausible causes of age-related loss of heterochromatin stability in ECs, including oxidative stress and nutrient-sensing AKT/TOR signaling. Taken together, the loss of heterochromatin stability may be the crucial niche aging mechanism for ISC aging which is the prime determinant of intestinal tissue aging. Furthermore, our study provides new clues on the link between heterochromatin and aging.